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HIGH PRESSURE AIR VALVE 
James E. Webb, Administrator of the National Aero- 
nautics and Space Administration, with respect to an 
invention of Benjamin T, Howland, Long Beach, Calif, 5 
Filed Dec. 27, 1966, Ser. No, 605,090 
Int. Cl. F16k 3/26, 17/04 

U.S. Cl. 251—31 7 Claims 


ABSTRACT OF THE DISCLOSURE 

A high pressure control valve formed of an elongated 
hollow body having an inlet at one end and an outlet in- 
termediate the two ends. A sliding valve having circum- 
ferentially extending, longitudinally spaced seal means is 15 
located in the body. A tubular member extending from 
the inlet port is telescopically and sealingly engaged with 
one end of the sliding valve. A passageway in the sliding 
valve extends from the tubular member to the circumfer- 
ential wall and is either in or out of communication with 20 
the outlet port. A mandrel extends from the other end of 
the body and is telescopically engaged in the other end of 
the sliding valve. A spring extends between the end of 
the body and the valve to bias the sliding valve. An op- 
erating port extending into the body permits injection of 25 
fluid to move the valve from one position to another. 
The valve may be biased either open or closed. 


The invention described herein was made in the per- 30 
formance of work under a NASA contract and is sub- 
ject to the provision of section 305 of the National Aero- 
nautics and Space Act of 1958, Public Law 85-568 (72 
Stat. 435; USC 2457). 

The invention relates to a valve, and more particularly 35 
relates to a valve for use in a high pressure system, said 
valve being operable from a remote position without ex- 
posing an operator to the source of high pressure. 

In qualifying a spacecraft for manned flight, the craft 
and components thereof are subjected to a series of tests 40 
which simulate conditions which can be expected to be in- 
curred during an actual flight. One such test involves sub- 
jecting certain spacecraft systems to extremely high pres- 
sure, e.g. 20,000 pounds per square inch. Where pressures 
of this magnitude are involved, there is always a possi- 45 
bility that some component in the high pressure system 
may rupture, thereby exposing anyone in the proximate 
area to possible severe injury. Therefore, it is desirable 
to isolate personnel who are conducting the tests from the 
high pressure system. In order to do so, it is necessary to 50 
operate the valves of the high pressure system from a 
remote station. 

Previously, long metallic rods were used for adjusting 
and controlling high pressure valves of the type men- 
tioned above. Using such methods has certain restrictions, 55 
i.e. the length of rods which can be conveniently handled 
is limited. Also, it is extremely difficult to manually close 
most valves where such high pressures are involved. Sole- 
noid or motor operated valves are undesirable in several 
instances since the high pressure fluid used in certain tests 60 
is highly flammable, and there is an ever-present danger 
of sparks from electrically operated valves. Also, elec- 
trically operated valves are undesirable when the high 
pressure lines and associated valves are submerged under 
water. ®5 

The present invention provides a valve for use in high 
pressure systems which can easily be opened and closed 
by an operator stationed at a position remote from the 
high pressure system. This allows an operator to be iso- 
lated from the high pressure system, thereby insuring his 
safety even in the event that the valve or other component 
within the high pressure systems fails. Structurally, the 
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valve of the present invention comprises a body having 
an inlet port adapted to be connected to the source of 
high pressure fluid which opens into said body. The inlet 
communicates with a mandrel which is attached to one 
end of the body. Slidably mounted on the mandrel is a 
spool valve which has a passage therein for allowing in- 
coming fluid to pass through the spool valve. The spool 
valve is normally biased to a closed position by a com- 
pression spring which exerts a greater force on the valve 
than the force exerted by the incoming fluid. An operat- 
ing port is provided in the body at the same end as the 
inlet, but is isolated therefrom by proper sealing means. 

The operation of the valve is as follows. Fluid under 
high pressure is admitted to the valve through the inlet, 
but is blocked by the position of the spool valve which is 
biased to a closed position by the force of the spring. Since 
the force of the spring is greater than the incoming pres- 
sure, the spool valve will not move. To open the valve, 
a low pressure fluid is admitted through the operating 
port to act on the side of the spool valve opposite the 
side being acted upon by the spring. This low pressure 
supplements the force of the high pressure fluid to there- 
by develop a force greater than that of the spring. This 
causes the spool valve to move within the body to align 
the passageway within the valve with outlet ports in the 
body. When it is desired to close the valve, the low pres- 
sure is decreased in the body so that the pressure of the 
spring once again, becomes greater than the incoming 
pressure, whereby the spool valve is moved back to its 
original position to close off the high pressure fluid. Thus 
the operator of the valve is exposed only to the source of 
the low pressure which constitutes no danger to his safety, 
and is never exposed to the high pressure system. 

The valve can be modified wherein the operating port 
is located at the same end. of the body as that at which 
the spring is located. The operation is slightly different in 
this modification in that the force of the spring is slightly 
less than the incoming pressure. Low pressure is admitted 
to the body to supplement the spring and to hold the spool 
valve in a closed position. When it is desired to open the 
valve, the low pressure in the body is decreased, whereby 
the incoming pressure exceeds, the force of the spring, 
and the spool valve is moved to an open position. To close 
the valve, low pressure is again admitted to the body until 
the combined forces of the spring and the low pressure 
are greater than the incoming pressure. 

Further, the valve of the present invention serves as a 
self-regulating valve in one aspect in that if the incoming 
pressure drops below a desired value the valve will au- 
tomatically close, thereby warning an operator that the 
testing pressure has dropped to an undesired level. The 
actual construction, operation, and the apparent advan- 
tages of the invention will be better understood by re- 
ferring to the drawings in which like numerals identify 
like parts in the different figures and in which: 

FIG. 1 is a longitudinal, cross-sectional view of the 
invention with the spool valve in a closed position; 

FIG. 2 is a longitudinal, cross-sectional view of the 
valve shown in FIG. 1 with the valve in an open position; 

FIG. 3 is a longitudinal cross-sectional view of a modi- 
fied form of the invention with the valve in a closed posi- 
tion; and 

FIG. 4 is a longitudinal cross-sectional view of a sec- 
ond modified form of the invention with the valve in an 
open position. 

Referring more specifically to the drawings, the present 
valve 10 comprises a body 11 which is closed by caps 12 
and 13, respectively. Cap 13 has an inlet 14 which com- 
municates with bore 15 of mandrel 16 which in turn is 
threadably secured to cap 13 as clearly shown in the 
figures. Slidably mounted on mandrel 16 is a spool valve 
17, said mandrel being telescopically received in chamber 
18 of the spool valve. An L-shaped passage 19 fluidly com- 
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municates chamber 18 to annular recess portion 20 of 
spool valve 17. Any fluid that passes through bore 15 
into chamber 18 and passage 19 cannot leak around man- 
drel 16 since O-ring seal 21 is provided on mandrel 16. 
Also, appropriate seals are provided on spool valve 17 to 
prevent leakage from recess portion 20. ’ 

Threadedly secured to cap 12 is a stabilizing rod 22 
which cooperates with an elongated cavity 23 in spool 
valve 17 for the purpose of guiding and stabilizing said 
spool valve during relative movement between said spool 
valve and said body. Positioned on rod 22 between spool 
valve 17 and cap 12 is a compression spring 24, the pur- 
pose of which will be explained in detail below. 

Body 11 has outlet ports 25 through which incoming 
fluid can leave the body 11, as will be explained below, j- 
Although two ports have been shown, it should be recog- 
nized that one or more outlets could be utilized without 
departing from the spirit of the invention. 

An operating port 26 which is adapted to be connected 
to a source of low pressure (not shown) is provided in 2Q 
the body 11 for a purpose described below. Spring 24 is 
selected so that its bias force is slightly greater than the 
force of the high pressure fluid which is to be controlled 
by the valve. For example, if the pressure of the fluid is 
20,000 p.s.i., then the spring would have a force equiv- 2g 
alent to 20,050 p.s.i. It should be recognized that springs 
having different forces could be easily interchanged to al- 
low the valve to control fluids at different pressures. 

Operation of the valve is as follows. After the valve 
is assembled with spring 24 having the desired biasing 3Q 
force, the valve is positioned between the high pressure 
source (not yet actuated) and the rest of the system. The 
high pressure source is then actuated and fluid under high 
pressure is admitted to valve 10 through inlet 14. Since the 
pressure applied by this incoming fluid to the valve is „ g 
less than the force of spring 24, spool valve 17 will re- u0 
main in the position shown in FIG. 1 and the incoming 
fluid will be “dead-ended” in recess portion 20. When it 
is desired to open the valve, fluid under low pressure is 
admitted to the valve through operating port 26. This low 40 
pressure acting upon the spool valve 17 will supplement 
the high pressure acting upon the spool valve within cham- 
ber 18 and recess portion 20 so that the two pressures 
combined will exceed the force of spring 24. This allows 
spool valve 17 to move to the position shown in FIG. 2 
wherein recess portion 20 is in communication with out- 45 
let ports 23. This allows the incoming fluid to pass through 
bore 15, passage 19, and out outlets 23. When it is de- 
sired to close the valve, the low pressure in body 11 is de- 
creased until the force in spring 24 exceeds the forces tend- 
ing to open the valve, whereupon the spring will move go 
the valve back to the closed position shown in FIG. 1. 

A modified form of the valve is shown in FIG. 3 and is 
identical to the basic construction of the valve shown in 
FIG. 1 with the exception of the location of the operat- 
ing port and the force applied by the spring. In valve 10a 65 
the operating port 26a is located on the opposite side of 
the piston from that on which it is located in the valve of 
FIG. 1. Spring 24a is selected so that its biasing force is 
slightly less than the force exerted on the valve by the 
pressure of the fluid to be controlled. After the valve 10a 60 
is assembled into a high pressure system, fluid under low 
pressure is admitted to the valve through operating port 
26a. This low pressure fluid will supplement the force of 
the spring 24a to hold the valve in a closed position as 
shown in FIG. 3. When it is desired to open the valve, 63 
the low pressure is reduced to a point where the force of 
the incoming fluid is greater than the force of the spring, 
whereby spool valve 17 is moved to an open position (not 
shown). When it is desired to close the valve, low pres- 
sure is again applied to operating port 26 to supplement 70 
the force of spring 24 which then moves spool valve 17 
back to a closed position. 

Each of the above disclosed modifications of the valve 
will function as a self-regulating valve in a restricted 
sense. That is, it can easily be seen that in each modifica- 75 
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tion, if the pressure of the incoming fluid drops below its 
initial level, the closing force of the valve will be great 
enough to automatically close the valve. This will notify 
an operator that the high pressure source has dropped to 
an undesired level. 

A second modification of the invention is shown in 
FIG. 4 and is identical to the structure of the valve of 
FIG. 1 except in valve 10 6 the passage 196 in spool valve 
17 b has been extended to the recessed portion 206. By 
selecting spring 246 so that it has a biasing force greater 
than the force applied to spool valve 176 by the incoming 
fluid, the valve is normally biased to an open position. 
When it is desired to close the valve, low pressure fluid 
is admitted to body 11 through operating port 26. The 
combined forces of the incoming fluid and the low pres- 
sure fluid is sufficient to overcome the bias of spring 246 
to close the valve. When the valve is to be reopened, the 
low pressure is decreased and spring 246 returns spool 
valve 176 to its normal position. Valve 106 is also a re- 
stricted self-regulating valve in that if the pressure of the 
incoming fluid increases above its initial value, spool valve 
176 will automatically move to a closed position, thereby 
notifying the operator that the pressure is above the de- 
sired level. 

As can easily be seen, a person operating the present in- 
vention is exposed only to the low pressure source neces- 
sary for opening and closing the high pressure valve, and 
is at no time exposed to the extreme high pressure being 
controlled by the valve. The invention provides a com- 
pact, highly efficient valve for a high pressure system 
which can be used in any environment where it is desira- 
ble to isolate personnel from a high pressure source and 
at the same time allow such personnel to remotely con- 
trol the high pressure system. Although particularly em- 
bodiments of the subject invention have been illustrated 
and described, the disclosure is intended to cover all 
changes and modifications therein which do not constitute 
departure from the spirit and scope of the invention. 

What is claimed and desired to be secured by Letters 
Patent is: 

1. A valve capable of use in a high pressure system 
and one which can be controlled from a remote station 
comprising: 

an elongated, hollow body having an inlet at one end 
and an outlet intermediate the two ends, said inlet 
being adapted to be connected to a source of high 
pressure fluid; 

a valve means sealingly, slidably mounted in said body, 
said valve means having connection means at one 
end sealingly connecting the valve means with the 
inlet and having passage means communicating with 
the connection means allowing flow between said 
inlet and said outlet when in a first position and 
blocking flow between said inlet and said outlet when 
in a second position; and 

means in said body acting on said valve means for 
normally biasing said valve means to one of said 
positions when said high pressure fluid is being 
admitted through said inlet including; 

said body having an operating port therein which is 
isolated from both said inlet and said outlet, and 
which is adapted to be connected to a source of low 
pressure fluid whereby said low pressure fluid when 
admitted to said body through said operating port 
will act on said valve means to move said valve 
means to one of said positions. 

2. A high pressure control valve which can be con- 
trolled from a remote station comprising: 

an elongated hollow, tubular body having an inlet at 
one end and an outlet intermediate the two ends; 

cylindrical valve means slidably mounted in said body; 

at least three, circumferentially extending, longi- 
tudinally spaced sealing members in said valve means 
forming seals between the valve means and the 
body; 

tubular means extending from the inlet sealingly ett- 
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gaged with one end of the valve means, a passage- 
way in the valve means communicating with the 
tubular means and extending to the wall of the valve 
means intermediate two of the seal means thereby 
allowing flow between the inlet and the outlet when _ 
in a first position and blocking flow between the in- 
let and the outlet when in a second position; 
means in the body opposite the inlet port acting on the 
valve means for normally biasing said valve means 
to one of the positions; and 10 

an operating port in the body which is isolated from 
both the inlet and the outlet, the operating port being 
adapted to be fluidly connected to a source of low 
pressure whereby low pressure fluid admitted to the 
body through the operating port will act on the ig 
valve means to move the valve means from one of 
its positions to the other of its positions. 

3. The valve specified in claim 2 wherein the operating 

port is located adjacent the end of the body having the 
inlet. 20 

4. The valve specified in claim 3 wherein the outlet 
is so positioned that the passageway in the valve means 
is positioned adjacent the outlet when there is no pressure 
in the operating port to overcome the biasing force. 
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5. The valve specified in claim 1 wheTein the operating 
port is located at the end of body distant from the inlet. 

6. The valve specified in any one of claims 3, 4 and 5 
wherein the biasing means is formed of a spring extending 
from the end of the body distant from the inlet. 

7. The valve specified in claim 6 wherein a mandrel 
extending from the end of the body distant from the inlet 
is telescopically engaged with the valve means and the 
spring extends about the mandrel. 
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